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(57) ABSTRACT

A stator for a rotary internal combustion engine, with a body
having an internal cavity. Each end wall has a scavenging
cavity defined therein in fluid communication with the inter-
nal cavity through a respective scavenging opening extending
through the inner surface thereof, and at least one annular oil
seal groove defined in the inner surface thereof concentric
with the central bore and located radially outwardly of the
scavenging opening. At least one annular oil seal is received
in each groove and protrudes from the end wall into the
internal cavity for sealing engagement with a surface of a
rotor of the engine, each seal being biased axially away from
the end wall. A rotary internal combustion engine and a
method of limiting radially outwardly directed oil leaks in a
rotary engine are also disclosed.

22 Claims, 3 Drawing Sheets
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1
ROTARY INTERNAL COMBUSTION ENGINE
WITH STATIC OIL SEAL

TECHNICAL FIELD

The application relates generally to rotary internal com-
bustion engines, and more particularly, to an oil seal arrange-
ment for such engines.

BACKGROUND OF THE ART

Rotary engines such as the ones known as Wankel engines
use the eccentric rotation of a piston to convert pressure into
a rotating motion, instead of using reciprocating pistons. In
these engines, the rotor includes a number of apex portions
which remain in contact with a peripheral wall of the internal
cavity of the engine throughout the rotational motion of the
rotor.

One or more oil annular seals are typically provided in each
end face of the rotor around the eccentric portion of the rotor
shaft and are biased against the housing wall, to prevent oil
from entering the combustion area. The oil is usually scav-
enged through an annular opening in the housing wall which
must be sufficiently small to remain radially inwardly of the
perimeter of the oil seals during rotation of the rotor. The load
on the seal due to the oil pressure caused by the relative
difficulty in evacuating the scavenged oil through the opening
can become significant, increasing the risk of leaks.

SUMMARY

In one aspect, there is provided a stator for a rotary internal
combustion engine, the stator comprising: a body having two
axially spaced apart end walls and a peripheral wall extending
between the end walls, with inner surfaces of the end walls
and of the peripheral wall enclosing an internal cavity con-
figured for receiving a rotor, the body further having an axial
central bore defined therethrough and through the end walls
for receiving a shaft of the rotor therein, each end wall having
a scavenging cavity defined therein in fluid communication
with the internal cavity through a respective scavenging open-
ing extending through the inner surface thereof, each of the
end walls having at least one annular oil seal groove defined
in the inner surface thereof concentric with the central bore
and located radially outwardly of the scavenging opening;
and at least one annular oil seal received in each groove and
protruding from the end wall into the internal cavity for
sealing engagement with a surface of a rotor of the engine,
each seal being biased axially away from the end wall.

In another aspect, there is provided a rotary internal com-
bustion engine comprising: an outer body having two axially
spaced apart end walls and a peripheral wall extending
between the end walls, with inner surfaces of the end walls
and of the peripheral wall enclosing an internal cavity, the
outer body having an axial central bore defined therethrough
and through the end walls rotationally receiving a shaft
therein; a rotor body received in the internal cavity, the rotor
body having two axially spaced apart end faces each extend-
ing in proximity of the inner surface of a respective one of the
end walls, and a peripheral face extending between the end
faces and defining circumferentially spaced apex portions,
the rotor body being engaged to an eccentric member of the
shaft to rotate within the cavity with each of the apex portions
remaining adjacent the inner surface of the peripheral wall;
each of the end walls of the outer body having a scavenging
cavity defined therein in fluid communication with the inter-
nal cavity through a respective scavenging opening extending
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through the inner surface thereof, each of the end walls having
atleast one annular oil seal groove defined in the inner surface
thereof concentric with the central bore and located radially
outwardly of the scavenging opening and of a path of the
eccentric member during rotation thereof; and at least one
annular seal received in each seal groove and sealingly
engaged with an adjacent one of the end faces of the rotor,
each seal being axially biased against the adjacent one of the
end faces.

In a further aspect, there is provided a method of limiting
radially outwardly directed oil leaks between an end face of a
rotor of a rotary engine and an inner surface of an adjacent end
wall of an outer body of the engine, the method comprising:
rotating the rotor within the outer body while moving a cen-
tral axis of the rotor; blocking a radially outwardly directed
flow of oil by scraping an annular wiper seal extending from
the inner surface of the end wall against the rotating end face
of the rotor; directing the oil through a scavenging opening
defined in the inner surface of the end wall and located radi-
ally inwardly of the wiper seal; and scavenging the oil in a
scavenging cavity of the end wall communicating with the
scavenging opening.

DESCRIPTION OF THE DRAWINGS

Reference is now made to the accompanying figures in
which:

FIG. 1 is a schematic cross-sectional view of a rotary
internal combustion engine in accordance with a particular
embodiment;

FIG. 2 is a cross-sectional view of part of a rotor and of a
stator of a rotary internal combustion engine such as shown in
FIG. 1, in accordance with a particular embodiment;

FIG. 3 is an enlarged cross-sectional view of the oil seals of
the part of the rotor and stator of FIG. 2; and

FIG. 3A is an enlarged cross-sectional view of portion 3A
of FIG. 3, showing part of one of the oil seals.

DETAILED DESCRIPTION

Referring to FIG. 1, a rotary internal combustion engine 10
known as a Wankel engine is schematically and partially
shown. In a particular embodiment, the rotary engine 10 is
used in a compound cycle engine system such as described in
Lents et al.’s U.S. Pat. No. 7,753,036 issued Jul. 13, 2010 or
as described in Julien et al.’s U.S. Pat. No. 7,775,044 issued
Aug. 17, 2010, the entire contents of both of which are incor-
porated by reference herein. The compound cycle engine
system may be used as a prime mover engine, such as on an
aircraft or other vehicle, or in any other suitable application.
In any event, in such a system, air is compressed by a com-
pressor before entering the Wankel engine, and the engine
drives one or more turbine(s) of the compound engine. In
another embodiment, the rotary engine 10 is used without a
turbocharger, with air at atmospheric pressure.

Although described herein as a Wankel engine, it is under-
stood that the engine 10 can alternately be any other appro-
priate type of rotary engine, including other types of eccentric
rotary engines.

The engine 10 comprises a stator or outer body 12 having
axially-spaced end walls 14 with a peripheral wall 18 extend-
ing therebetween, such that the inner surfaces of the walls 14,
18 enclose an internal cavity 20. The inner surface of the
peripheral wall 18 has a profile defining two lobes in the
cavity 20, such that the cavity has a shape which is preferably
an epitrochoid.
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An inner body or rotor 24 is received within the cavity 20.
The rotor 24 has axially spaced end faces 26 adjacent to the
outer body end walls 14, and a peripheral face 28 extending
therebetween. The peripheral face 28 defines three circum-
ferentially-spaced apex portions 30, and a generally triangu-
lar profile with outwardly arched sides. The apex portions 30
are in sealing engagement with the inner surface of the
peripheral wall 18 to form three working chambers 32
between the inner rotor 24 and outer body 12. The geometri-
cal axis 34 of the rotor 24 is offset from and parallel to the axis
22 of the cavity 20.

The outer body 12 is stationary while the rotor 24 is jour-
naled on an eccentric member 36 of a shaft 38, the shaft 38
being co-axial with the geometrical axis 22 of the cavity 20
and the eccentric member 36 being coaxial with the geometri-
cal axis 34 of the rotor 24. The rotor 24 includes a phasing
gear 56 (see FI1G. 2) around and in proximity of the eccentric
member 36 of the shaft 38, which is meshed with a fixed stator
phasing gear 58 (see FIG. 2) secured to the outer body 12
co-axially with the shaft 38. The shaft 38 rotates three times
for each complete rotation of the rotor 24 as it moves around
the internal cavity 20. Upon rotation of the rotor 24 relative to
the outer body 12 the working chambers 32 vary in volume.

Still referring to FIG. 1, at least one intake port 40 is
defined through the peripheral wall 18 as shown, or alter-
nately through one of the end walls 14, admitting air (atmo-
spheric or compressed) into one of the working chambers 32.
At least one exhaust port 44 is defined through the peripheral
wall 18 as shown, or alternately through one of the end walls
14, for discharge of the exhaust gases from the working
chambers 32. The intake and exhaust ports 40, 44 are posi-
tioned relative to each other and relative to an ignition mecha-
nism and fuel injectors such that during each rotation of the
rotor 24, each chamber 32 moves around the cavity 20 with a
variable volume to undergo the four phases of intake, com-
pression, expansion and exhaust, these phases being similar
to the strokes in a reciprocating-type internal combustion
engine having a four-stroke cycle.

In a particular embodiment, these ports 40, 44 are arranged
such that the rotary engine 10 operates under the principle of
the Miller or Atkinson cycle, with its volumetric compression
ratio lower than its volumetric expansion ratio. In another
embodiment, the ports 40, 44 are arranged such that the
volumetric compression and expansion ratios are equal or
similar to one another.

A passage 42 is also provided through the peripheral wall
18 for receiving a main fuel injector (not shown). In one
embodiment, an additional passage is defined through the
peripheral wall for receiving an ignition mechanism; another
passage may also be defined for receiving a pilot fuel injector.
Alternately, an additional passage is defined in communica-
tion with a pilot subchamber communicating with a pilot
injector and an ignition mechanism, for providing a pilot
injection.

The working chambers 32 are sealed. Each rotor apex
portion 30 has at least one apex seal 52 extending from one
end face 26 to the other and protruding radially from the
peripheral face 28. Each apex seal 52 is biased radially out-
wardly against the peripheral wall 18 through a respective
spring. An end seal 54 engages each end of each apex seal 52,
and is biased against the respective end wall 14 through a
suitable spring. Each end face 26 of the rotor 24 has at least
one arc-shaped face seal 60 running from each apex portion
30 to each adjacent apex portion 30, adjacent to but inwardly
of the rotor periphery throughout its length. A spring urges
each face seal 60 axially outwardly so that the face seal 60
projects axially away from the adjacent rotor end face 26 into
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sealing engagement with the adjacent end wall 14 of the
cavity. Each face seal 60 is in sealing engagement with the
end seal 54 adjacent each end thereof.

At least one oil seal is provided to seal against radially
outwardly directed oil leaks into the working chambers 32,
from oil used for lubrication and/or cooling of the rotor and
other rotating elements located radially inwardly of the cham-
bers 32, as will be further detailed below. In the present
specification including claims, the term “oil” is intended to
include any appropriate type of fluid which may be used for
lubrication and/or cooling in the engine 10.

Referring to FIG. 2, each end wall 14 has a scavenging
cavity 46 defined therein (only one of which being shown).
Each scavenging cavity 46 is in fluid communication with an
oil tank (not shown) of an appropriate oil circulation system.
Each scavenging cavity 46 also communicates with the inter-
nal cavity 20 through an annular scavenging opening 62
defined through the inner surface 15 of the end wall 14. Each
scavenging opening 62 is located around the body’s central
bore 64 for receiving the shaft 38, which is defined through
the end walls 14 by the shaft bearing 48. In the embodiment
shown, the oil used for cooling the rotor 24 and lubricating the
gears 56, 58 exit the rotor 24 through an annular opening 66
defined in each rotor end face 26, and is received in the
scavenging cavity 46 through the scavenging openings 62
which remain in alignment with the respective rotor annular
opening 66 throughout the rotation of the rotor 24. The bear-
ing support 50 supporting the bearing 48 extends in the scav-
enging cavity 46 and a fluid communication is defined there-
through for circulating oil from the bearing 48 to the
scavenging cavity 46 without circulating through the scav-
enging opening 62. Additional oil also circulates from the
bearing 48 through the scavenging opening 62. Other con-
figurations are also possible.

Each end wall 14 also includes one (as shown) or more
annular seal groove(s) 68 defined in its inner surface 15,
concentric with the central bore 64 and located radially out-
wardly of the scavenging opening 62. Each seal groove 68
receives at least one annular oil seal, with each oil seal pro-
truding from the end wall 14. Each oil seal and is biased
axially against the end face 26 to be in sealing engagement
therewith, to block oil leakage between the end face 26 and
the end wall 14 in the radially outwardly direction.

Referring to FIG. 3, in the particular embodiment shown,
the seal groove 68 receives a first annular seal 72 and a second
annular seal 74 concentric with and having a greater diameter
than that of the first seal 72. Alternate configurations are also
possible, including, but not limited to, each seal 72, 74 being
provided in a separate groove and a single groove and seal
being provided.

In the embodiment shown, the two seals 72, 74 have dif-
ferent configurations from one another. The first, radially
inward seal 72 is defined as a wiper or scraper seal, with two
axially extending lips 80, 82. The second lip 82 is located
radially outwardly of the first lip 80 and extends further away
from the end wall 14, such that the second lip 82 is in sealing
engagement with the rotor end face 26 while a gap is defined
between the rotor end face 26 and the first lip 80 through
which the oil can circulate. As shown in FIG. 3A, the second
lip 82 has a radial contact surface 84 which is angled with
respect to the radial direction of the cavity 20, and as such
angled with respect to the rotor end face 26. In a particular
embodiment, the angle 6 is from about 3 to about 6 degrees.
In a particular embodiment, the first seal 72 is made of an
adequate metal, for example steel, cast iron or an adequate
type of super alloy. Other configurations are also possible.
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In the embodiment shown, a fluid communication between
the seal groove 68 and the scavenging cavity 46 is defined
through an axial opening 76 of the first seal 72 located
between the two lips 80, 82. As such, oil may flow between
the inner surface 15 of the end wall 14 and the rotor end face
26, through the gap between the first lip 80 and the rotor end
face 26 and through the axial opening 76. Another fluid com-
munication between the seal groove 68 and the scavenging
cavity 46 is defined between the first and second seals 72, 74,
through a radial gap 78 therebetween.

In the embodiment shown, the second, radially outward
seal 74 is configured to seal against gas leaks from the cham-
bers 32 in the radially inward direction as well as against oil
leaks in the radially outward direction into the chambers 32.
In the embodiment shown, the second seal 74 includes a seal
ring 86 having a U-shaped cross-section defining an annular
opening 87 in the radially outward face of the ring 86. The
seal ring 86 is made of an adequate metal, for example steel,
cast iron or an adequate type of super alloy. An annular
compressible sealing element 88, for example an O-ring, is
received in the annular opening 87 and protrudes radially
outwardly therefrom. The compressible sealing element 88 is
made of a more flexible material than the seal ring 86, for
example rubber or any adequate type of polymer such as a
perfluoroelastomer. The second seal 74 is biased axially such
that the seal ring 86 is in sealing engagement with the end face
26 and radially outwardly such that the compressible sealing
element 88 is in sealing engagement with an axially extending
surface 90 of the stator body 12, which extends from and is
adjacent to the end wall 14.

In the embodiment shown, each seal 72, 74 is biased away
from the end wall 14 by a respective spring member 94, for
example a bevel spring, which extends across the communi-
cation between the seal groove 68 and the scavenging cavity
46. The spring members 94 are sized and positioned to allow
adequate fluid communication therearound. In an alternate
embodiment, each seal may be biased using any other appro-
priate type of biasing member, or may be pressure loaded.

In use and in the particular embodiment shown, radially
outwardly directed oil leaks between each rotor end face 26
and the inner surface 15 of the adjacent end wall 14 are limited
by scraping the first seal 72 against the rotating end face 26,
and directing the oil through the scavenging opening 62. The
second seal 74 further blocks the oil which has leaked radially
outwardly of the first seal 72 through its sealing engagement
with the rotating end face 26. The second seal 74 additionally
limits radially inwardly directed gas leaks between the end
face 26 and the inner surface 15 of the end wall 14 through its
sealing engagement with the corresponding inner wall sur-
face 90.

Alternately, a single oil seal may extend from each of the
end faces 26. In a particular embodiment, this single seal may
additionally provide sealing against radially inwardly
directed gas leaks. The configuration of each seal may also
vary, with the configuration shown being provided as an
example only.

Referring back to FIG. 1, in a particular embodiment, to
ensure sufficient space is available for placement of the oil
seal groove(s) 68 radially inwardly of the chambers 32 and
radially outwardly of the path 36' of the eccentric member 36,
a ratio R/e of the engine is at least 7, where R corresponds to
the radius of the rotor 24 defined as the radial distance
between its central axis 34 and the tip of one of the apex
portions 30, and e corresponds to the eccentricity defined as
the radial distance between the central axis 22 of the shaft 38
(and of the cavity 20) and the central axis 34 of the eccentric
member 36 (and of the rotor 24). In a particular embodiment,
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the ratio R/e is at least 7.5; in a particular embodiment, the
ratio R/e is about 7.75. In a particular embodiment, a larger
ratio R/e facilitates placement of the oil seal groove(s).

In a particular embodiment, the rotor 24 is made of tita-
nium and has a ratio R/e of at least 7; preferably, at least 7.5;
more preferably, about 7.75. In a particular embodiment, the
use of titanium or any other adequate light alloy for the rotor
facilitates the use of a configuration defining a relatively high
ratio R/e.

The seal groove(s) 68 ofthe outer body 12 are positioned to
be radially outside the path of'the eccentric member 36 of the
shaft 38, and as such in a particular embodiment have a larger
diameter when compared to oil seal grooves of a similar
engine having the oil seals provided in the rotor. In a particu-
lar embodiment, this allows for the scavenging opening 62 to
be significantly larger than that of a similar engine having the
oil seals provided in the rotor, which may allow for oil pres-
sure and as such load on the oil seals to be reduced. In a
particular embodiment, this also allows for the land face 92
(see FIG. 3) provided on the inner surface 15 of the end wall
14 for abutment against the rotor 24 for axial alignment
thereof to be larger than that of a similar engine having the oil
seals provided in the rotor.

The above description is meant to be exemplary only, and
one skilled in the art will recognize that changes may be made
to the embodiments described without departing from the
scope of the invention disclosed. Modifications which fall
within the scope of the present invention will be apparent to
those skilled in the art, in light of a review of this disclosure,
and such modifications are intended to fall within the
appended claims.

The invention claimed is:

1. A stator for a rotary internal combustion engine, the
stator comprising:

a body having two axially spaced apart end walls and a
peripheral wall extending between the end walls, with
inner surfaces of the end walls and of the peripheral wall
enclosing an internal cavity configured for receiving a
rotor of the rotary internal combustion engine, the body
further having an axial central bore defined therethrough
and through the end walls, the central bore configured
for receiving a shaft of the rotor, each end wall having a
scavenging cavity defined therein in fluid communica-
tion with the internal cavity through a respective scav-
enging opening extending through the inner surface
thereof, each of the end walls having at least one annular
oil seal groove defined in the inner surface thereof con-
centric with the central bore and located radially out-
wardly of the scavenging opening with respect to the
axial central bore; and

at least one annular oil seal received in each groove and
protruding from the end wall into the internal cavity,
each seal being biased axially away from the end wall.

2. The stator as defined in claim 1, wherein the internal
cavity has an epitrochoid shape defining two lobes.

3. The stator as defined in claim 1, wherein the at least one
annular oil seal received in each groove includes first and
second concentric seals having different diameters.

4. The stator as defined in claim 3, wherein the inner
surface of each end wall has a single oil seal groove defined
therein receiving the first and second seals with the first seal
having a smaller diameter than that of the second seal, the first
seal having an axial opening defined therethrough and an
axially extending lip located radially outwardly of the axial
opening, a first fluid communication between the groove and
the scavenging cavity of the end wall being defined through
the axial opening of the first seal and a second fluid commu-
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nication between the groove and the scavenging cavity of the
end wall being defined between the first and second seals.

5. The stator as defined in claim 1, wherein each seal is
biased away from the end wall by a respective spring member
extending across a fluid communication between the groove
and the scavenging cavity.

6. The stator as defined in claim 1, wherein the at least one
annular oil seal received in each groove includes a wiper seal
having a first lip and a second lip located radially outwardly of
the first lip, the second lip extending further away from the
end wall than the first lip and having a radial contact surface
angled with respect to a radial direction of the internal cavity.

7. The stator as defined in claim 6, wherein the at least one
annular oil seal received in each groove further includes an
additional oil and gas seal concentric with and having a larger
diameter than that of the wiper seal.

8. The stator as defined in claim 7, wherein the additional
oil and gas seal includes a seal ring having an annular opening
defined in a radially outward surface thereof and a compress-
ible sealing member received in the annular opening and
protruding radially outwardly therefrom, the additional oil
and gas seal being biased axially away from the end wall and
radially outward with the compressible sealing member being
in sealing engagement with a surface of the end wall adjacent
the inner surface thereof.

9. A rotary internal combustion engine comprising:

an outer body having two axially spaced apart end walls
and a peripheral wall extending between the end walls,
with inner surfaces of the end walls and of the peripheral
wall enclosing an internal cavity, the outer body having
an axial central bore defined therethrough and through
the end walls rotationally receiving a shaft therein;

a rotor body received in the internal cavity, the rotor body
having two axially spaced apart end faces each extend-
ing in proximity of the inner surface of a respective one
of the end walls, and a peripheral face extending
between the end faces and defining circumferentially
spaced apex portions, the rotor body being engaged to an
eccentric member of the shaft to rotate within the cavity
with each of the apex portions remaining adjacent the
inner surface of the peripheral wall;

each of the end walls of the outer body having a scavenging
cavity defined therein in fluid communication with the
internal cavity through a respective scavenging opening
extending through the inner surface thereof, each of the
end walls having at least one annular oil seal groove
defined in the inner surface thereof concentric with the
central bore, the at least one annular seal groove located
radially outwardly of the scavenging opening with
respect to the axial central bore, the eccentric member
defining a path on the end walls of the outer body during
rotation, the at least one annular seal groove located
radially outwardly of the path of the eccentric member
with respect to the axial central bore; and

at least one annular seal received in each seal groove and
sealingly engaged with an adjacent one of the end faces
of the rotor body, each seal being axially biased against
the adjacent one of the end faces.

10. The engine as defined in claim 9, wherein the internal
cavity of the outer body has an epitrochoid shape defining two
lobes and the circumferentially spaced apex portions defined
by the peripheral face of the rotor body includes three apex
portions.

11. The engine as defined in claim 9, wherein a ratio R/e of
the engine is at least 7, with R corresponding to a radius of the
rotor body defined as a radial distance from a central axis of
the rotor body to a tip of one of the apex portions and e
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corresponding to an eccentricity of the rotor body defined as
a radial distance between a central axis of the shaft and a
central axis of the eccentric member.
12. The engine as defined in claim 11, wherein the ratio R/e
of'the engine is at least 7.5.
13. The engine as defined in claim 11, wherein the rotor
body is made of titanium.
14. The engine as defined in claim 9, wherein each seal is
biased against the adjacent one of the end faces by a respec-
tive spring member extending across a communication
between the seal groove and the scavenging cavity.
15. The engine as defined in claim 9, wherein the at least
one annular seal received in each seal groove includes first
and second concentric seals having different diameters.
16. The engine as defined in claim 15, wherein the inner
surface of each end wall has a single oil seal groove defined
therein receiving the first and second seals with the first seal
having a smaller diameter than that of the second seal, the first
seal having an axial opening defined therethrough and an
axially extending lip located radially outwardly of the axial
opening, a first fluid communication between the groove and
the scavenging cavity of the end wall being defined through
the axial opening of the first seal and a second fluid commu-
nication between the groove and the scavenging cavity of the
end wall being defined between the first and second seals.
17. The engine as defined in claim 9, wherein the at least
one annular oil seal received in each groove includes a wiper
seal having a first lip and a second lip located radially out-
wardly of the first lip, the second lip extending further away
from the end wall than the first lip and having a radial contact
surface angled with respect to the adjacent one of the end
faces and in sealing engagement with the adjacent one of the
end faces, the first lip extending spaced apart from the adja-
cent one of the end faces.
18. The engine as defined in claim 17, wherein the at least
one annular oil seal received in each groove further includes
an additional oil and gas seal concentric with and having a
larger diameter than that of the wiper seal.
19. The engine as defined in claim 18, wherein the addi-
tional oil and gas seal includes a seal ring having an annular
opening defined in a radially outward surface thereof and a
compressible sealing member received in the annular opening
and protruding radially outwardly therefrom, the additional
oil and gas seal being biased axially in sealing engagement
with the adjacent one of the end faces and being biased
radially outwardly with the sealing member in sealing
engagement with a surface of the end wall adjacent the inner
surface thereof.
20. A method of limiting radially outwardly directed oil
leaks between a rotor body of a rotary engine and an outer
body of the engine, the method comprising:
rotating the rotor body within the outer body while moving
a central axis of the rotor body;

blocking a radially outwardly directed flow of oil by scrap-
ing a respective annular wiper seal extending from an
inner surface of each of two end walls of the outer body
against a respective one of two rotating end faces of the
rotor body, the two end walls of the outer body being
axially spaced apart, the two end faces of the rotor body
being axially spaced apart;

directing the oil through a scavenging opening defined in

the inner surface of the end wall and located radially
inwardly of the wiper seal; and

scavenging the oil in a scavenging cavity of the end wall

communicating with the scavenging opening.

21. The method as defined in claim 20, further comprising
blocking a remaining radially outwardly directed flow of oil
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flowing radially outwardly of the wiper seal by sealingly
engaging an additional annular seal with the rotating end face
of the rotor body.

22. The method as defined in claim 21, further comprising
limiting radially inwardly directed gas leaks between the end 5
face and the end wall by sealingly engaging the additional
annular seal with a surface of the end wall adjacent the inner
surface thereof.
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